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CUOCOE 3AKAOTHBAKHS CTPOMTEILCTBA CKBAZHHH 
OctaacTB TeXHEKE 
I'faocSpeTeflae dthochtch k dypeHHio, a EMe hho - k cnocody 
3aKaH^iHBaiLHH cTpojrreJiBCTBa cKsasHHH. 
5 HaHdojaee aapeKTEBHO HacToamee H3odpe?eHue mokct <5htl 

Ecnojrb30BaHO b cKBasjttflax, msermnx ropH3 0HTajiLHH2 rqacTDK 
cTBOJia, npo6ypeHHHJ5 b dpojqtktmhom DjecTe, a Tarae b any- 
mehx, Kor.ua HesejaaTejiBHO yweHBinaTb jpiaMeTp cKsaEHHH, h npa 
HaaureoE yqacTKOB b EHTepBajie ycTaaoBKH XBocTOBUKa, cjioaea- 
10 ehx cJiaO o cae we HTnpoBa hhhmz nopojsaMB, use HMeDT wecTO odBajm 

DOpOJOJ, XaB6pH03HH6 30HU H 30HH BOrJIOmeHEfl npOMHBO^IHOfl kh£- 

kocte, odifSHo nepeKpHBaeMHe npoMesyroHHa^H kojiohbbmh Tpyti 

HJIH KOJIOSHaMH - w JieTJ n IKaME' , » 

npeOTecT5ynmi2 ypoBCHB tcxhekh 

15 IIpH 3aKaH t IHBaREH CTpOETSJDbCTBa GKBaEEKH BSOfiXOJffiMO 3a- 

KpeDHTB ee cTeHxcy b EETepsajie npoayKTEBHoro miacTa, *rrotiH 
npejioTBpaTHTB ofiEamBaHEe nopoaH b, KaK cJieacTrae 3Toro- 
yxyjtmeHEe nocrynjiexzx npo^Kima b cKsasBHy B3 sposyicTEBHo- 
ro njacTa. Jim 3to3 nem b 30fie npojayKTHBHoro njiacTa craa- 
20 seek ycTaHasJiEBas)! xboctobeke c $mn>TpaMfl. KpoMe Toro, b 

EETepBaJIB yCTaHOBKE EB0CTDBEKOB C QEUDbTpaiVIH ^aCTO BCTpera- 

mcE 30 eh ocJioseeHES, TaKae nan Hajm^ae KaBepH , oOsajioB no- 
poaH, BOjionpoHBJieHEJi, norjiomeHEe npo&HBO^iHo2 eeskocte, nps- 
uHKaHEe k npojQTKTEBRCMy imacTy He npo^yKTEBHHX yracTKOB bjih 

25 npepHBaHEe ero Tamas y^acTKaMB. B srax ciy^aHZ Heodxojmwo 
aa^esHD pasodmnTB jKasaHHae yqacraB z 30HH ot nposyRTBBao- 
ro njiacTa. Bee 3T0 Tpedyer doranmx MaTepsajaHHX 3aTpaT e 
npmieEeHEH cnenaajniHoro cjiosHoro odopyaoBamui. 

HssecTHH tpe npHimnD32jn>Ko DTJEnasmEXCH jjpjv ot j^pyra 

30 cnocoda ycTaHOBKB xboctobhkob c SajE&TpauE, npisweHHeHHe npn 
3ajcamBBaaaE CTpoiiTe^BCTBa ckbszeh: uoOTecna na uetaeHTHaia 
xaMHe, Ha kjiehmx e Ha onopaofi DOBepxHocTB ("CnpaBO^mic 
no KpenJieHno He$TRHKx a ra30snx cKBaKHE", A.II.EyjiaTOB, 
I98I t c.137-146). 

35 Qyn> cnocoda ycTaHOBKB XBOCTOBEKa c (pmrbTpow Ha ne- 

MeHTHOM KauHe 3aKjnrqaeTCH b no^ewe TawnoHaxHoro pacTBopa 
Ha bcd jymHy xboctobeks, yuepsEBaeMoro na Becy dypHJCbHHMH 
TpydaiAE, yjoaJieHEE TaMDoaaKHoro pacTBopa, no^HHToro Bnrae 



WO 95Jti*K PCT/RXJS3/00173 



- 2 - 

XBOCTOBKKa, a oTcoejoiHeHEH Cypiun,KUX Tpyo ot xEocTOBHica 
tojcoRO nowse oGpasoBaHBH b saTpyOHOM npoc?paHCTBe neneuTHo- 

TO K2MHH. 

UOflBeCKa XBOCTOBHKOB C fcHJIiTpaMH HB KMHMX OCyBeCTBJW- 
5 • eTCff TOJIiKO B OdcaKetlHOU CTBOJffi CKBaEHHU, Me HeT H3H0Ca 

BHyTpeaHefl noBspxHocTz odcamrex Tpyd, nyreu sammnsBanEH 

XBOCTOBHKB nJBfflSBMH, paCDOJIOHeBHHMH Ha KapyKH03 noBepxHO- 
CTH IJOflBeCHHX yCTpO^CTB. KOTOpHe BXO*HI B ROJIUieBOA MeBKO— 
JIDHHHft SaSOp. 

10 3tot coocod HenpnaeHDU npn najna (MeHee 30 mm) icanine- 

bhx 3asopax, ewm onycK xboctdbbkh conpraeH c npopadoncoa 
ocjrosaetiHoro ctbojb cxBasam h pacxaaaBaHHeM XBOCTOBHKa, 

KOITO BBTTpeHHJW DOBepXHOCTB OOCajfflOU KOaOHHH, B KOTOpOfl 

njiaEHpyercH yciaHOBKa, HuesT sesonycTBUHH aaHoc, Korna Bee 

15 XBOCTDBHKa C §IW!>TpOM OpSBHQiaeT 1000 KH. 

nosBecKy xboctobhkob Ha ynope ocymecTBJWBT Ha ciana- 
osapaux yrocTKax cKBaaam, rae yse oopasoBaHa onopHaa no- 
BepxHOCTB, b KanecTBe KOTopofl acnoas3ys>i: dpotoikb BHyrpn 
naTpy<5KOB, DDHcoejmafleMUX k Hzraeuy KOBuy nperoaymea kojioh- 
20 hh; BepxHzfi Koran paaee cnymeHHoro XBOCTOBHKa; aony nepe- 
xoaa ot dojnaaero anaMeTpa k MeHMBHy npe OTyxpasMepHOH npo- 
MeHyTO T fflolt KoaoHse, KOTopofi odcaEeaa cKBaaaHa. 3tot cnocod 
npmeHHM jmxh npa ywroBrax cnycKa XBOCTOBHKa ao saaaHHofl 
wiydHHH. Iteane noaBecHoe ycTpoftcTBo xaocTOBBKa He aoflaeT 
25 no ynopa a He cpaootaeT. 

HesocTaTtcaMB yKasaHHHX cdocooob ycTaHOBRB xbdctobbkob 
c fcsutttpaMn npa 3aKaHTOBaHBa ctp oht ejn> cTBa ckbeshhu hbot- 
sdtch 'cyseHae npoxwmoro ceieEHH cKBaaam ae-sa neofixoamio- 
cia npaweBeHBH DasieaaHHTeJiefi a nosBecmn ycTpoacTB, koto- 
30 pue onycKanr BHyrpL yse odcaseHHoa cKBaram, H eo6xo*HMocTi> 
npaMeHeHHH cjiomhx do KOHCTpyKoaa pa3*eflHHHTeJiefi a nojtBec- 
hhx ycTpoflcTB, a TaKse orpaHEHeHHOCK. npBMeHeHHH , ofiywiOB- 
jneHHaa bobmohhocthd boj^ckh xboctobhkob to*lko b odcaseH- 

HOM CTBOJte CKBaEHHU (jcpOMe CBOCOOH yCTaHOBKH HB HeWHTHOM 

35 ^j;^ Toro ^ HeJtocraTKOM cuocooa BOOTecKn xboctobhkob 
c foucTpauH Ha neMeHTHOM ranae flBflaeTca HeodxoaaMOCTS 

HeUeHTHpOBaHHH XBOCTDBHKa i ^0 CBHSaHO C O0JIK3HMH BBTpBTa- 
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mb ueweHTa b BpeMeau he npoBejeHKe pafioT z o^roamie 3aTBep- 
^eBaRKH neMeHTHoro pacTBopa. Ilpa 3toh Heodxoam/io ocymecTB- 
jihtb nocToaHHyx) npoMHBKy cKBaxHHH nocjie neweHTnpoBaHHH 
xBOCTOBHKa b Te^ieHHe Bcero Bpeweaa o roma huh 3aTBepaeBaHHH 
5 neKeHTHoro pacTBopa c ojiHOBpewe hhhm BpameraeM dypiun>H02 
kojiohhh. DpjziTOM, padoTe no ueMeHTHpoBanim xboctobbkob npa- 
cyma aBapm, Tarae, Haupmaep, KaK: HeB03MOKHocTB oTcoeaBHe- 

HEH KOJIOHHH <5ypHJH>HHX Tpyti OT XBOCTOBHKa, BCJXeflCTBHe npHMe- 

hbhbh pesBdOBUZ pasxejmHBTe Jiefl ; npopesamie oOcajifiHX Tpyd e 
10 3ac5ypKBaHne hoboto cTBOJia npB pa3 tfypHBa hbb ocaacTKH n y3J&0B 

coeOTHeHHS ceKnnft xpyti Hj^pynxx. 

Kpoue Toro 9 juik bhd ojiHe eeh padoT do xje&eHTnpoBaHHH) 

XBOCTOBHKa HeofixoazMa cooTBeTCTEynnaa TexHHKa (iieMeHTHpo- 

Bo^iHEe arperaTu) h dpHraaa patio^x. 
15 Eme o^hhm HexocTaTKOM aioro cnocoda HBJweTCH HeB03M0H- 

HOCTB ero DpHMCHeHHK npn HaJIH^BB 30H norJIOEeHHR B HHT6pBaJie 
yCTaHOBKH XBOCTOBHKa. 

H3BecTeH Taicne cnocotf 3 ajca H^iHBaHHH cTponTejacTBa cKBa— 

EHH (SU , A, 1659626), BKflHHanUHfl B CB6h H30JWUZD 30H OCJIOK- 

20 HeHBfi dypeHHH, pacnojioseHBux Buzne npoayKTHBHoro BJiacTa ao 
ero BCKpHTHH 9 cnycK b cKBasHHy kojiohhh oOcajtrnx Tpy6 c 

$HJIBTpOM-XBOCTOBHKOM B UeHTpQTOpaMH , 3aB0JIHeHHe $B^bTpOBOfi 
30KH CKBaHBHH BpeMeHHO 3 HKyil OpHBSXHUBM KaTepHaJIOM H HfiMeHTH— 

poBaHBe kojiohhh odcajHHX Tpyfi npn repjeTiniHOM passejiraeKHH 
25 dojioctb QBJiBTpa-XBOCTOBBKa ot no^ocra kojiohhh DepeasniKOfi, 

pa3pynsaeM0fl nocJie ee neMQHTBpoBaHHg ■ 

3tot cnocod He odecneHHBaex aanezHoro pasodmeEna npo- 

jQTKTBBHoro miacTa ot nepeuexaoiiHXCfl c hbm hb n poxyKTHBHHX 

yqacTKOB b BumeJiesamzx ot npojQTKTHBHoro njiacTa He npojjy ktbb— 
30 hhx ropH3 ohtob , BCJieACTBBe HenoJiHoro yjocaJieHHH (JypoBoro pa- 

CTBOpa H3 HaKJXOHHHX B ropB30HTaJH»HHX y^ECTKOB CKBaEHHH, B 

kotophx npoacxoOTT ocasaeHne TBepaofl ca3H H3 dypoBoro pa- 
cTBopa npn ero mpKyjiHioiE. 3to ycyry&naeTCH HenoJiHHH yaa- 
jieEaeM rjraHHCTOfi kopke, a b aecTax yaajieRBH ee nosmnaeTCH 
35 onacHDCTt odBajraaamiH nopo^, too TaKse cHnsaeT Ka^ecTBo 

H30JOTXH3 nJQCTOB. 

KpoMe Toro f aa yKasaHHHX yqacTKax cKBa&BHH He ysaeTCH 
HajuieEamBM o(5pa30u ueHTpHpoBaTB aKcnjyaTaixBOHsyD KOJioHHy, 
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ocodeano b cJiadocaeMeHTzpoBaHina nopoaax, M-3a SHaamBa- 
hhh neHTpaTopoB b 3Ty nopo;^, hto upewtTCTByeT nojjyqeHino 
paBHOMepfloro no TOJnpHe CTeHKZ neMeHTHoro RQjana. 

Q^e OBHHM HeflOCTaTKOM 3T0P0 CDOCOda HBJiHeTCH dJIOKKpD- 

5 Bame ^acTB npo^yKTHsaoro n^acra ueueHTHHM pacTBopoM, no- 
CTjuamm b cbmrBTpoBys) 30H7 cKBaEZHH npn ueMeHTupoBaHnu ko- 
jioheh odca^HHX Tpyd, BCJieacTBHe BHnaaeKHH h HaxomieHiiH Bpe- 
ueHHo 3aKynopHBaBniero waTepnajia b HEsaefl (^ohho2) tccth ro- 
pusoHTajiBHoro cTBcxna npH 3 HaHHT eJn>H0fl ero opoTHHeHflocxn u 

10 odpa30BaHHH nyciOT b BepxHefl tooth ctbojei; ROTOpue sanojiHfi- 
otch neaeHTHHM pacTBopoM npn neweHTupoBaHM odcaHHux ro- 

JI0HH, 

HandQJiee Aihskisu no TexHircecKOfl cymaocTH k 3aHBraeMO- 

My HBOTeTCK CDOCOd saKaHWBaBHg CTpOHTeJIBCTBa CKBaHBHH c 
15 ropH30HTaJH>HHM yqacTKOM CTBOJia, npo(5ype HHHM B npOJjyKTKBHOM 

nJiaCTe. ( Baker Hughes, USA ''Beker Hughes technology f orum'\ 
Cora, 6-11 , 1991, c. 23-25) 

Bicto^anuHfi b cetk cnycK b cKBasany Ha rojioehc odcajurax Tpyd 
XBOCTOBHKa c npeEBapHT e jujH o d ep^opapoBa hhhm $hjtbtpom, pasod- 

20 meaae saxojioHHoro npocTpaRCTBa b 30He npo^yRTBBHoro njiacTa 
ot BHmeJieEamKx £ nepeMeBagnpnccg c hum Heop o^yKTEBHux eject db 
HapysHHMH naKepaMH h uemeETHpo sarnie rdjiohhh odcan^HX Tpyd 
BHme XBOCTOBHKa c $2ji&tpom c bomoiube neweHTiipoBOTOOft ?jy$TK. 
Ochobhhm HejiocTaTKOM sroro cnocoda HBaaeTca TO, HTO c 

25 noMom»K> naKepoB h neMeHTHpoBaHEH HajonaRepHoro icojitaeBoro 
npocTpaflcraa He 06ecnwHBae?cff naaeacHoe pasodmemie 3aR0Ji0H- 
Horo npocTpancTsa b 30He npoayRTHBHoro njiacTa ot BHmajiesa- 
mux h DepeMea aappix cfl c hzm HenponyKTHBHHX DJiacTOB, ocodeH- 
ho b nspexojiHHX 30Hax cTBOJia ckbshhh c BepTHKajn>H or o Ha 

30 ropB30BTajn>Hoe HanpaBaeHHe, BCJie^cTBHe aenoJiHoro 3a«emeHEH 
cjypoBoro pacTBopa ueMeKTHHM. 

KpoMe toro, naKepn H3-3a uaaofl othhh He MoiyT HajteHHo 
nepeRpHBaTL KaBepH03HHe 30HH, Rorna hx jnifleiiHue pasMepu 
upeBamaDT jnaHefime pa3Mepu noBepxHocra ynjioTHeaaa naKepa. 

35 3to ycyrytaaeTM b cjCBaxHKax, bckphbeedc cjiadociieMeHTHpDBaH— 
HHe nopojm, rae mem MecTO odBajm nopojm, ocodeHHo, nocyte 

npOMHBRH CKBBSHHH E yiaJieHHH C ee CTeHOR R0JI£MaTam30HH05 
ROpRH. 
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B ocROBy HacTonnero H3odpeTeHiw nojroEeEa 3aaa*ja co- 
3jiaHna caocoda 3aKairiEBaHafl CTpoBTejrbCTBa ckbcIKbh , KOTopnfi 
odecne ,l iHBaJi <5h HajtesHoe pasodmeaae npojsyKTEBHoro BJiacTa 
ot BHmejiesamux z npHMUKanmnx k Betsy HeflpoayKTiiBHia jmacTKOB 
5 npn najum b hex 30H ocJiosfleHM dypeHM jnodoro sraa h npo- 

THSeHHOCTHt 

PacKpHTHe H306peTeHHfl 

DocTaBJieHHaH 3aaa<EL aocTfiraeTca Tew, hto b cnocode 
saicaHTOBaHEfl cTponTejrbCTBa OKBaKHHu, EKJEnarxneM b cedn bckph- 
10 rae npojQTKTHBHoro njacia, cnycK a ycTanoBKy b cKBaHHHe ko- 
jiohhh otfcajuHHX Tpyd h XBocTOBUKa c cjltmpom c odecneTOHEeM 
hx repMeTHraoro coeaHHeHHH ueE^y codoJi,B pa30dmeHHe Henpo- 

fljrKTKBHHX y^aCTKOB OT Dp OJQTKTHBHHX 9 COIMJaCHO H30(JpeTeHHD, 
CUyCK B CKBaSHHy KOJIOHHH DdcaSKHX Tpyd H XBOCT 0BEK3 c vzm>?- 

15 pom ocymecTBEHOT 1 pa3^ejEbH0 t a hx repweTHHHoe coejuJHeflse 
ocymecTBjmOT b CKBasnHe » opu stqm bo MeHBiseS uepe oxxy a3 
Tpyd xBOCTOBHKa nepea ero cnycKow b cKBaKHHy npo^njiapyioT c 
Dtipa30BaH3eM no weHunefl Mepe EByx upoeojibhhx rocop u uhjeihe- 
pa^iecKEX kohiiob c pesibdaMH, a Bocjie cnycKa XBOCTOBHKa b 

20 CKBasHHy npognjiLHy» Tpydy pacnmpjiBT jyw yctshobke xboctdbe- 
Ka b CKBasnHe h pa30dmeflna HeBpo^yKTiiBHHx n«nacT0B ot npo- 

^yKTEBHHX. 

Ilpe^Jiaraeuoe E3odpeTeHae no3BOJiaeT 3a ctot zcxMneHzn 
npnueaeHEH jyw ycTaHOBKH xboctoehkob c caEbrpaMa KOHCTpyK- 

25 thbho - cjioshhx paste^EHHTejiefi n noEBecaiflc ycTpo^cTB, a 
Taicse naicepoB juk pasodmeaan naacTOB ynpocTHTt ste padora 
a odecne*iHTi> dojiee HajjexHDe pa3odmeHne HenpoayKMBHHX njia- 
ctob ot npo^yKTHBHoro DJiacTa, a TaKEe nepexpttTHe 30H ocjioe- 
He em (Kaaepa, odsajios nopojm, njiacTOB c aHDjjsajiLHo bhcokem 

30 BHyTpnimacTOBtm saBJieHHeu, Boao-ra 3 o-np onBJie mifi h ^pyrnx) 
jmdoS npoTHxeHHocTH. Ilpn 3T0M HandoJH»nraft aodbeKT aocTHraeTca 

B HaKJIOHEHX CKBSKH BaX Z B CKBaSHflaX C ropH3 DHTOJIiHHM JHSCT- 

kom CTBOjia, a TaKse b Tex cjiyraax, Korjm npoTaseHHOCTt 
yKa3aHEmx DJiacTOB z 30H He D03B0JiaeT nepeicpHBaTB hx naKepa- 
35 Mn f a neweHTHpoBaHMe He odecneraBaeT aa^eKHoro pa3odmeajifl. 

Kpotw Toro, ycTaHOBKQ xBOCTOBiuca c owthrpcuA c nowomBD 
npoSsjiBHux Tpyd no cpaBHefuco c B3BecTHHU cnocodoo, cor-iac- 
ao KOTopoMy 3Ta onepaoEH ocymecTKaHeTCH nyreu ueMeHTnpoBa- 
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H2H XBOCTOBHKa, D03B0JUieT CHH3HTL paCXOS IieMeHTQ, COKDSTCTfc 
EpSUH Ha yCTSHOBKy, TaK K3K OTDajiaeT fleOfiXO^HUOCTB B OEH— 

zanm 3aTBepaeBaflHg neaeHTHoro pacTBopa n ucDOJi&soBaHiiM 
juik 3Toro CDeuEajrbHUK 6psra£ padonHX. 

5 B OJIHOM H3 BapHaHTDB BHDDJIHeHra £30dpe?eH2E DDCJie 

BCKphTPHH npOj^KTKBHOrO DJiaCTa B CKBaKHHy cnycicaBT XBOCTO- 
BHK C CHJEbTpOM H y C Ta H^EJIHBaDT erO B B p0£7KTHBH0iM MaCTe 

nyreM npsrecaTHH no HemceS Mepe oehoU npoooniHofl ipydii npn 
ee pacompefliui k cTeHKe CKBasnra, a 3axeu b cKBaxuHy cnycxa- 
10 dt KOJioEHy odcaamcc Tpyd, HHKHHfi Koaea KOTopofl repueTiraHo 

COeOTHHDT C BepXHBM KOHUC44 XBOCTOBHKa* 

IIpejuiaraeMHfi BapHaro bhdojih6HHH H30dpeTemiH no3BOJi&er 
ycTaHaBJiHBaTL xboctobhk b HeodcaseHHOM CTBOJie cKBasHKH, c5jia- 
rosapn ^ewy o(5eone T iHBaeTaa Ha^esHoe pa30dmeHne n p o^yKT zbh o- 
15 ro njiacTa ot EHmejieftadHX HenpojtyKTHBHHX djectob, npe^orapa- 
maeTCH cyxeHne jinaMSTpa cKBaszHH b cHEsaeTcn pacxoa odcaa- 
hhx xpyd. 

B flpyTOM BapnaHTe BanojiHeHHfl H30dpeTeHHH b HaTOJie b 
cKsaEHHy cnycKaDT jlo iipoayKTHBHoro anacTa b ycTaHaBflHBaBT 
20 KOJioHHy odcajimcc Tpyd, a saTeM nocjie bckphthh npo^yKTHBHorc 
BJiacTa b Hero *iepe3 btj kojiohhjt cuycicaOT xboctobhk c qjhjcbt- 
poM h upn pacmHpeHHH npo$HJn>Hoft Tpydn ycTaHaBUHBajor ero b 
cKBasHHe, npn btom npoqpHJ&EyB Tpydy npmowaDT k cieHKe hhk- 
aero Komja ko^ohhh odcaaHHX Tpyd, odecne^HBaa ee repMeTire- 
25 Hoe coeflHHeKae c xboctobhrom* 

Taicofl BapnaHT BHDOJiHeHHH nosBDJUieT HcnoJH>30BaTB Hando- 
jiee npociofl, bhtozihhB h Hajgexmift cnocod ycTanoBKH xboctobh- 
kob c $HJE>TpaMH c homoebd dpoSbjibhhx Tpy<5 b Tex onyHaax, 
Korjsa b nponecce dypeHHa CKBamm BCTpe^aOTcn n^acTU c aHO- 
30 uaJiBEo bhcokhm Bay tphd m ct obhm xcaBJieHHeM, KOTopae otonno 
nepeKjHBaOT npoMesyTOHHHMH KOJioaHawH odcaaHHX Tpyd zjlh 
KOJioHHawH - n jieT3nKauH n . 

KpaTKoe onacaHEe rapTesefi 
J^pyrne neira h nuenMyiuecTBa HacTO/nuero H306peTeEaa cTa- 
35 hjtt nossTHH H3 cjieayisiiero jieTaaBHoro onncaHHH npHHepoB ero 
BHUOJiHSHHfl b BpsuiaraeLKX Hepiexefi, Ha KOTopux: 

©nr. I HsodpaaaeT KordDJieKT o(5opy^oBaHHH Mfl cnycKa z 
VCTaHOBKH XBOCTOBHKa C ^HJILTpOM b CKBasHHe; 
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- ceneHEe IHI Ha ccnr.I; 
cam 3-4 - ycTaHOBicy xboctobhiq c qej&tpom b cKBasHKe; 

CUT. 5-5 - BapnaHT yCTEHOBKH XBOCTOBUKa C C?HJn>TpOM B 

cKBasane. 

5 jSyHm£2 BapnaHT ocymecrBJieHna B30dpeTemw 

Cnocod 3aKatnRBaHHH CTpoHTejn>CTBa cKBaEZHH 3amzsmeT- 
ch b pa3Aeju>H0M cnycKe b cKsaaoiHy n repueTHTOOM coenHHesHii 

BHJTpH ee KOJIOHHH OdCBEHHX Tpyd 2 XBOCTOBZKH C ©JLTCBTDOM. 

Ho MeHiinefl Mepe ojw Z3 Tpyd XBocroBiuca nepen cnycKOM b 
10 cKsasaHy upofzjiHpyDT c 0dpa30BaHHeM so Memnefl wepe asyx 
npo^ojcBHHx ro§p 2 crura Rjtpjrae ckhx kohuob c pesi>daMZ. Upo- 

flyKTHBHHH BJiaCT 3aTeM BCKpHBcilDT, CUyCKaBT B Hero XBOCTOBEK 

c iEJiLrpoM , nocjie *qero npo$HJn»HyD Tpydy pacnmpOTT 

yCTBHOBKH XBOCTOBHKa B CKB&XEH8 B pa30dmeHHJI HeDpOJCTKTHB- 
15 HHX DJiaCTOB OT Dp OJQTKTKBHUX* 

B C007B6TCTBH2 C O^HKM £3 BapHHHTOB BHDOJIHeHJUl CDOCOda 

nocjie BCKpHTZE npojjyKMBHoro miacTa b cKBaKHHy cnycraDT 

XBDCTOBZK C CDHJIBTpOM H YCTaHaBJEBBaDT erO B DpOSyKMBHOM 

imacTe nyreM npmaTHH no weHLmei! Mepe ojtHofi npodnuiLHoft rpy- 
6u npa ee pacnmpeaiiM k CTeHKe CKBasHHH. 3areM b CKBasray 
cnycKacT KOJioHBy odcauHHX tpyd, msHnfl KOHen KOTopofi repjie- 

T1PIH0 COeHUHHDT C BepXHHM KOHHOM XBOCTOBZKa. 

B C 0 OT Be T CTBHH C ^PJTTHM BaDEaKTOM BUDOJIBeEZA H30C3pe- 

TeHEH BHa^ajie b cKBasEHy #o npcuyxTHBHoro ruiacTa cnycnasT 
h ycTaHaBJiHBaBT KOJiOHHy odcajtHHX Tpyd. 3aTew nocjie bckdhthe 
npojEtyKTHBHoro xmacia b Hero rapes 3Ty kojiohhy cnycKaxyr xboc- 
tobek c gdmbtpcm z npn pacnmpeHHH npodbzjn>HO& TpyfiH ycTaaaB- 
jnraajoT ero b cRBasBHe« DpogmiBHyD Tpydy npia btom npHKHMax>T 
k CTeHKe HSM ero KOHoa kojiohhh odcajiHHX Tpyd, odecneraBaa 
ee repweTOTHoe coeOTHeaae c xboctobhkobu 

Cnocod ocymecTBEHDT c noMomwa ycTpoficTBa, BKJnwarmero 

B CedH KOJiOHHy (JypHJEbHHX Tpyd I ($HT.l) f KOJiOHHy OdCajXHHX 

Tpyd 2 (oht.3), xboctobek 3 c n epcopnpoBa hhhu chjebtpom 4, 
coeflHHHeMHS c kojiohhoji dypzjiBHHX Tpyd I c noMoniLD nepexoaEH- 
be 5 a nepeBOSHHKa 6. OepexojuiHK 5 (ajreaeHT, coenHHHBMUHM 
TpydH c pasHHMH ggaMeTpaag) meeT nepeuimy b saae cejyia 7 
a uapoBoro KJianaHa 8 (gnr.S), pa3JieOTKJm7» dojioctb xboctobe- 
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K3 3 C CEJILTpOM 4 Z KOUOHHK OdcaUHHX Tpyd 2. HepeBOflHHK G 

(snr.I) cHadaeK KJianaEOM 9, DepeKPHBaTHnKM jcanaji 10, cood- 
mainniiTft ddjioctb kojiohhh Ojpejllhhx Tpyd I co cKBasHHOit II z 
cjiyEamHS jum 3ano^HeHEH dojiocth kojiohkk dypiuiBHHX Tpyd I 
5 cKsasHHHofi SHJUcocTH) dde cnycice KOMnoHeHTOB ycTpoiicTBa B 
cKBasHHy II. Ilo MeHHneii Mepe ojursl H3 Tpyd 12 xboctobhkh 3 
3HuojiH9aa npocEJiLHoS c do weHHnefi r»epe SEywH ddoeojilkhme 
rofpaKfl 13 (oar.2), pacnojioseHmsi cEMMeTpirao OTHociiTejnr- 
ho neflrpajiBHoa och Tpydu 12, z nragggpgHe ckbmh xomtaMH c 

10 pe3B(SaMH (Ha ©nr. I He doke3&hh) • TocpH 13 npo$auaHHX Tpyd 
12 3anojiHeHK repMeTH3Hpynmefl nacTofl 14. Ha xonne cmiLTpa 4 
ycTOHOBJieH neHTpaiop 15, odeoperaBanimft neHTpzpoBaHne $km- 
pa 4 oTHOczreJUHO CTenra cKBasgHH II. 

B anysae DpoxoOTeHEH ckbekhhh II iep83 HenpoayKTHBHtte 

15 3nacTKE b ee ropH30HrajiLHofi toctz hjih potom c 3thmb jroacT- 
Kai/n khk D0Ka3aH0 Ha $Hr.I t 3 t 4 f nepqpopaiiHDaEHe OTBepCTHH 16 
$2jn>xpa 4 3aicpHBaEJT 3aiviyiiiKaM£ 17 B3 xmmecxz pa3pymaeM0- 
ro MaTepaaaa, Hanpmiep, warHM. npocaibHHe TpydH 12 pacno- 
jiaram Ha cooTBeTCTByMinx y^acTKax XBocTOB&Ka 3 c cmdibtdom 4 

20 JUTH pa30C3qeHHH DpOJtyKTHBHOS TOCTH DpOflyKTHBHOTO DJBCTa 18 

ot HenpowKTHBHoil, a TaKEe juh coejpgHeaag XBocTOBHKa 3 c 
kojiohhoS odcajiHHX ?pyd 2. . . 

B ycTpoficTBo hxdott Tasse pasBajrhnesarejn* 19 (oht.5), 
ncD0JZB37euuS w BHnpaBJieHHH roctp 13 npoggmgHX Tpyd 12 
25 noojie ex pacnmpeHiifl. 

Caocod ocymecTamOT cJiegymmRrj odpa30M. B nponecce dy- 

peHXXH CKBEHHHH II (ct-HT.l), D6PCJX 3CKpU?H6U DpOJQTKTEBHOrO 

njiacTa 18, H3BecTHHMH npHeua^iiH ■ H30JiEpyDT Bee HecoEMecTmme 
no ycjroBHHM dypeHHH djelcth, pacnojioseHKHe Btnne npojjyKTHB- 
30 Horo 18 r a pocae bckdhthh nocjieaHero h ddqkhbkh cTBOJia 
cicsasam II 3 nee cnycKas>T Ha kojiohhg dypiurBHux Tpyd I 

XBOCTOBHK 3 C PDejlBapHTeJEbHO PepftOpHpQBaHHKM fiJUEbTpOM 4, 

coeaBHeHHHa c kojiohho2 dypaaLHiix Tpyd I c noMon&D pepexos- 
HHKa 5, npocbiUEbHHX Tpyd 12 h nepsBOjiESKa 6. Ilep&opanzoHHHe 
35 oTBepcTHH 16 ?MBTpa 4 3axpuTK 3arjiymKauE 17. 

nocjie xocTHseHra CJUSTpou 4 sadoa craasEHH II 3 dojlo- 

CM npO?HJEbHHX Tpyd 12 3aKa^IK0S Pp0L!HB0<IH02 S3EK0CTH 00- 

sjirdt saBJieHse , HeodxoOTMoe jym EHnpaBJies^H npono^T&HHX 
roop 13 b npnsaTHH CTenoK Tpyd 12 k ctshkc ckbseuhh II 
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(6ht*3) # o6ecne^HBan cobkcctho c repweTJDiipTKimeSi nacioli 14 
repMeTB^Hjra H3 0jkusd Hsnpo^yKTHBHHX ynacTKOS npojiyKTHBHoro 
naacTa 18. 

3aTew kojiohhj CypaviBHKX Tpyd I (gar. I) swecTe c nepe- 

5 B02HHKOM 6 OTBHfnUBSLDT OT BepXHEX DpOCSLaBHHX Tpyd 12 E IlOfl- 

humsot H3 cKBasHHH II, iipncoejiHHHDT k KeS pa3BaJiT>ne3aTejg> 
19 (cht.5) b CHOBa cnycraOT b cKsaHHHy II ao Bxoaa b Bepx- 
hee) ^acTB npo$MLHUX Tpy<5 12 (far. 3) . Bpamaa KOJioHEy 6y?zjih- 
hhx Tpy<5 I B&aecTe c paaBaameBaTeaeM 19, doombojuh OKoara- 
10 Tejn>Hoe BunpaBJiBHEe roop 13 h miOTHoe npxsarze ctchok npo- 
fHJTbflHX rpj6 12 k cTeHKaw ckbeeehh I. Hps 3T0M repaeTH3Hpyx>- 
mas nacia 14 ($ht.2) odecne^mmeT saseHHyio repuenssamD 
3aTpy(JHoro npocTpaHcraa cKBaszHU II. 

Jlajiee KOJiDHHy tfypnjr&HHX Tpyd I c pa3B2un>neBaTeJieM 19 

15 (gKT.5) DOJlHHMaET 23 CKBaSflHU II H CIiyCKaDT B Hee K0.10HH7 

otfcaamx Tpy6 2 ($ht.3) so 3xojxa ee HHSHero KOHua BHyTpi, 
BepxHHX npoqpjajn>HKZ Tpyd 12 c o6pa30BameM aasopa 20 ueroy 

3THM KOHUOM, CejUIOM 7 H CTeHKaMfl BeDXHZX UpOOHJIBflHX Tpj6 12. 

3a?eu B CKBasHHy II cdpacHBacT mapoBofl KJianan 8, KDTopHft 
20 caam rcfl B cejwio 7, pa30timaH BHjrrpeHHue dojiocth xboctobhkh 3 
h odcanHOfl rojiohhh 2. IlpoH3Bojurr 3aKaw neweHTHoro pactBO- 
pa ^epe3 KanoHHy otfcajxHHX Tpyti 2, noane Hero onycKatoT ee 
HHKHgfl KOHeix xo yiiopa b cyxeaiie b uepexojiHCKe 5 (<pht.4) , 
B.socjxe 3 &TB9 pjie Ba. hkh aeueHTHoro paci'Bopa v pasdypraaDT 06- 
25 pa30BaBoyz3Cii BHyTpa kojioehh oOcajiKnx Tpyd 2 neueHTHyi) npo6- 
ay (ae noKE3afia) , mapoBoC KJianaH 8 a cejxao 7. 

B cJiyroe ycTaaoBKH b ffiiun>Tpe 4 BpeMesmx 3ar^ymeK 17 
($ar.I) nocjiesHae pa3pymaBT 3ajca^Ko3 b Hero pacHeTHoii nop- 

EIHfl KHCJIOTH ($BT.4). 3aTeM np0B3B0JlHT OCBOeHBe CKBaSHHH II, 

30 B Tex cJiy^aHX, Korsa n p o^y ktzbhhS miacT 18 BCKpHsaDT 

nocjae cuycKa kojiohhh oOcnjirax Tpy(3 2 (aacpmsep, npowesyroH- 
Hofl mm BKcn^yaTauH DHHofi ) , to xboctobhk 3 ycTanaBJiEBaDT 
cyreu npHEaraH cTeaoK BepxHEx npo^HJiiHux Tpyd 12 k BHyrr- 
peaRBM cTeEKaw HHSHero KOHna kojiohhh odcanfiHX Tpyd 2(rpzr.6). 

35 Juk 3Toro c jneTOM Beca XBOCTOBHKa 3 h cjun>Tpa 4 pac^eT- 
hhm nsrrew onpeaejunoT HeodxojwMyD jymHy sepxaax npogzjn>HHx 
Tpyd 12, c noMomKo KOTopux dyayT ex ycTaHaBJiHBaTB. Ha KOHae 
q)Hjn>Tpa 4 KpenHT OamuaK 21 (qoHr.5) c cejmoM 22 dob mposoii 
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miaiiaH 23 2 orpaEiraiTejieM 24 f npeflOTap a matron™ nepewemerae 
KJiacaaa 23 b oCpaTHOH HanpaBJiemiH. liHTepBas kojiohkh odcajn- 

HHX TP76 2, 3 KOTODOM aOJISHU VCTaE2.BJIHBaTB DpOCmEBHHe 

6h 12, KajiHtfpyur pacniEpsTeJieM (aa est. ks noKasaH). 3aT6M 
5 k KOJioHHe <5ypjun>HHX Tpytf I DpacoewHKDT pa3Ba m qeBaTeja> 
18 1 coejmHesHHft c mmEEapH^ecKoS. ^acTto 25 BepxHeii nvogzjib- 
hoS TpydH 12 XBocTOBHKa 3 c noMomtD jieBoii pe3BdH 26, cnyc- 

Ka»T CKOMDOHOBaHHHfl T3JCHM 0<3pa30M IiHCTpyMeHT B CKBaHHHy II 

(<pnr.5) h npoMHBaOT ee , nocJie ^ero cdpactmaror napoBofi mia- 
10 naH 23, nepeKDHBM npn 3tom oTBepcTne b ceaae 22, a 3ara^- 

KOii npOMHBO^HOa KHEKOCTH B D0J10CM XBOCTOBHKH 3 2 CCJkTBTpa 4 

co3aaDT B hex jtaBneHae, HeodxojiHMoe juir onpeccoBKa Bceii 
kombohobkh, uon xeiicTBzeu KOToporo oaHOBpeaeHHo BunpaBJunor— 
ca ro$pu 13 Bcex npocauiBHHX Tpy6 12, KOTopue 6wm BKflxrceHH 

15 b KOnnoHOBfcy oflopysoBaHHJi. 3 pesy^iiTaTe 3Toro cieHKH Bepx- 
hhx npoaHJEbHHX Tpy<5 12 djlotko npHZBMaOTCH k cresse HBKaero 
Konna kojioheh cxJcanHHX TpycJ 2 (gar* 6). 

3 anjriae B&nHHesiw b KOwnaHDBKy npogpHJEbHHX Tpy<5 12 jum 
pa3odmeHEH HenponyiCTHBHHX oaacTOB (par. 3) ejih BHnojmeHiiH 

20 Bcero oruiBTpa 4 H3 npogaJEbHHX Tpyd 12, ksk DOKa3aso fia ob- 
lypax 5 a 6, to ctshke sotx Tp$r<5 12 TaKRe djiotho upuxHMaBT- 
CH K CTeHite CKBaSHHH II. , . 

HaTHsemeM a nocajucoft HHCTpyweHTa npoBepnoT ycToifrm- 
bdctb ycTaHOBKH XBOCTOBHKa 3 c ©HJiLTpoM 4 Ha oceBoe cweme- 

25 me. 3aTeM BpameHBew kojiohhh dypzJiMHX rpyd I c pa3Baame- 
BaTejieM 19 snpaBO BHBHH^mBaiDT nocJiejiRHfi hs muinrapHKecKoro 
KOHiia 25 BepxHe2 npocpaaiHofi TpyCH 12. OaHOBpeweHHO HHSHHe 
Bajmqymae sjieMeHTH 27 pasBaJiineBaTeJis 19, noj&maxch BBepx, 
pa3Ba^moBHBas)T peaitfy 26 EHJizHfflpOTecKoro kohub 25, J3em- 

30 tamag ero BHyrpeHHEfl waweTp. 3aTeM HHCTpyueHT noaaDT bhh3 
c oaHOBpeMeHHOfi npoMHBKoa h BpamemeM ero BnpaBO, b pe3yaB- 
Taie TOro dpohcxobet ^a^bHeSmee pa3BajimoBHBarae muraiwpH- 
tcckhx kohuob 25 h sepxHux npogjHJiiHHX Tpy<5 12 hhsbwb BaJIB- . 
jjjvswx BjieMeHTajAB 27 n BepxHHMH 28, mewwm 6ojnm& raa- 

35 weTp, ^cew hhshhc 

Ho OKoinaHJiK pa3BajrmoBHBaHHH npo6BJn>HHX Tpyo 12 zx 
m ecTe c kmohhoH o6ca.7i.HHX Tpy<5 2 onpe cc 0BHBaK)T Ha rep^e- 
■nraocTB cosxaHiieM b hzx jiaBJieHJW. Dp* oTcyTCTBHH repweTin- 



WO 95/0347* 



PCI7RU93/00173 



hoctd pa3BaJimoBHBaage edbtophdt. 

3 arcysa&x bkjedtchbh b komdohobk7 xsocTOBHKa 3 ejih 
$EJEbTpa 4 ^onojiEaTejaHHX Bpo£aai>HHX xpy<5 12 ($nr.3) zm 
BHDOJiHeHHH scero f-HJCbTpa 4 B3 npo$HJiBfiHX Tpyd 12 (izr.5,6), 

5 nepoopaoHOHme oTBepcTH* 16 3aKpHBa»T 3arJiymKaMB 17 H3 
xnMH^ecKH pa3pymaeMoro MaTepis&rca, KOTopne nocjie 3aBepmefffiK 
padOT no ycTaaoBKe ZBOCTOBBKa 3 c hbjxltpom 4 paspymam 3a- 
Karaoa cooTseTCTsyimero xmapeareHra. 

npoMtmuremag npaMeHmiocTi 

10 IIpexnaraeMHfi cnocod nosBo-zmeT aanecHO pasoCmaT* npo- 

^TKTTTRHHfi njtiacT ot BHrnejieaainmc He np ojctktbbhhx njiactoa, a 
Taxxe ot DpgUHKamuDC k esisj a nepeMeaamoHxca c hhm gpyrzx 

HenpOH7KT2BHHX yqaCTKOB CKBaSHHH (363 H6H8HTBpOBaEBH $£L7B>T- 
pa-XBOCT OBHKa • IIpH BTOM ycpOQaeTCJI MXHOJIOriW JCTaHOBKH 
15 XBOCTDBHJCOB C ^BJIiTpaMH Z CHUEaDTCH 3BTpaTH 3a CTOT HCKJDO- 

^enzH KOHCTpyKTHBHO— cjiokhhx pa3^»ejiHHBTejie2 z noOTecmcc 
ycTpoficTB, npjaweHaeMHX npn ycTaHOBKe xboctobekob, a TaKse 
neMG HTBpoBaHHH hx, KOTopowy conyTCTByBT asapHB H SBTpaTH 
Bp ewe he Ha OEHsanae 3aTBepE6BaHHH neweRTHoro pacTBopa. 
20 KpoMe Toro, npewaraeMHB cnocod no3BojuKT pacnmpBT* 

odJiacTL ero npEMeaeHBa, Tan k3k oh mosbt dHTL Hcnojn&30BaH 

KEK B DdcaKeHHOM, TOR H B HeOdcaSCHHQM CTBOJUe CKBaSZHH 9 He- 
3aBBCBM0 OT BBJIBHBH 3 OB DOIVIOnieHM npOMHBO^IHOfi SggRQCTB, 

BO^onposBJieHHfl, b npaKTHTOC/CH 6eo qymecTBeHHoro yueHvzenEK 
25 jmaMerpa ckbbkbhh* 
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SOP^yjIA H20EPKTEHHR 

1. COOCOCS 3aKaiTOIBaHHH CTpOBTeJTbCTBa CKBaKBEH, BKJEO— 

qaraiiHa 3 ceda BCKDHrne npoayKTHBHoro DaacTa (18), cnycit a 
yCTSHOBKy B CKBaHHHe (II) hojiohhh odcajiflHX Tpyd (2) K XBO- 

5 cTOBiuca (3) c putbTpoM (4) c o6ecneHeHBeM ex repMennHoro 
coejiHHSBBH Mesay codoii, B pa30dmeaae HeDpoayKTHBHHX yiacT- 
kob ot npojQncTEBHHX, o t J i i a i) q h fi c i reu, vco 
cnycK b craasHHy (II) kojiohhh odcaaaux Tpyd (2) h xboctobe- 
Ka (3) c efauwrpoM (4) ocymecTBJouraT pa3jteJttB0, a ax repwe- 

10 Tinifloe coesaaeHae ocymecTBJDDOT b cKBasaae (II), npa*9T0M 
no Measmeil Mepe oray as Tpyd (12) XBOCTOBHKa (3) nepea ero 
caycKOM b cKBasaay (II) npopumpyOT c odpa30BaazeM no Meat- 
men Mepe asyx npoa.ojn.BHX roq?p (13) a naaaHapnecKax kob- 
Uob (25) c pe3i(5aMH (26), a nocae cnycKa XBOCTOBBKa (3) b 

15 cKBasHHy (II) npo&WBHyo Tpydy (12) pacmapaOT aaa ycTaaoB- 

KB XBOCTOBBKa (3) B CKBBKBHe (II) a pa3DdmeEHH HenpoayKTHB- 
hhx naacroB 0T DpOayKTHBHHX. 

2. Cnocod do D.I, OTJiB<ia»mHftca TeM, hto 
nocjie bckphthh npoflyKTBBHoro nnacTa (18) b cKBasBHy (II) 

20 cnywcaBT xboctobhk (3) c ?aai»TpoM (4) b ycTaHaBJmBa©T ero 
b npoayKTBBHOM naacTe (18) nyreti npaaaTaJi no Meiainea Mepe 
onsofl npocbaxLBOfi Tpydu (12) npa ee pacraapeaan k creaKe 
cKBasBHB (II), a saTeM b cKBaaBsy (II) cnycKaiDT aoaoHHy oo- 
caaHHx Tpyd (2), hhehjeI Koaeu KOiopcC repMeTJKHo coeanaaDT 

25 C BepXHEM KOBHOM XBOCTOBBKa (3). 

3. Cnocod bo d.I, oTJiBiaDfflBiica tbm, vto 
BHaiaae b cKBaaaBy (II) cnycKanT ao npoayKTBBHoro naacTa 
(18) a ycTaaaBJiHBaDT Koaoaay odcaatncc Tpyd (2) , a 3aTeaa noc 
ae bckdhtbb DpoayKTBBHoro oaacTa (18) b aero *epe3 3Ty 

30 KoaoHHV cnycaaOT xboctobbk (3) c <?bsltpom (4) a npa pacma- 
peaaa noofcajftaofl Tpydu (12) ycTaaaBSBBanr ero b cKBasa- 
ae (II), apa stom npo^aaBHyf) ipydy (12) npaaaMaiDT k cTeHae 
aasaero Koaaa KoaoBKH odcaaaux Tpyd (2), odecneiaBaa ee 
repaeTB^Boe coeaHHeaue c xboctobbkom (3). 
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(57) Abstract [as translated from Russian in original patent application) ~ ~ — 
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manner in well (11). Before lowering into well (11), at least one of pipes (12) of 
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METHOD FOR WELL COMPLETION 
Technical field 

The invention relates to drilling of a well, and specifically to methods for well 
completion. 

The present invention may be used most effectively in wells having a horizontal 
borehole section drilled into a producing formation, and also in cases when it is undesirable 
to reduce the diameter of the well, and when sections are present in the interval where a liner 
is to be placed that are made up of poorly cemented rocks, where caving-in of rock, vuggy 
zones, and lost circulation zones occur that are usually sealed off by intermediate strings or 
casing patches. 

Prior art 

In completion of a well, its wall must be reinforced in the interval of the producing 
formation, in order to avoid caving-in of the rock and consequently less production inflow 
into the well from the producing formation. For this purpose, screen liners are set in the 
producing formation zone of the well. Furthermore, in the interval where the screen liners 
are set, often trouble zones are encountered such as the presence of caverns, caving-in of the 
rock, water entry, loss of circulation, nonproducing sections adjacent to the producing 
formation or interrupting it. In these cases, it is necessary to reliably isolate the indicated 
sections and zones from the producing formation. All this requires large material 
expenditures and the use of special, complicated equipment. 

Three fundamentally different methods are known for setting screen liners that are 
used for well completion: suspension in hardened cement, on slips, and pn a bearing surface 
(Casing Handbook for Oil and Gas Wells, A. N. Bulatov, 1981, pp. 137-146). 

The essence of the method for setting a screen liner in hardened cement involves 
lifting the plugging mud over the entire length of the liner, suspended by the drill pipes, 
removing the plugging mud, lifted above 
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the liner, and disconnecting the drill pipes from the liner only after the cement has hardened 
in the casing string-borehole annular space. 

Suspension of screen liners on slips is done only in a cased wellbore where there is no 
wear on the inside surface of the casing, by wedging the liner with slips located on the 
outside surface of the suspension devices, which enter the annular space between strings. 

This method is not applicable for small (less than 30 mm) annular spaces, if lowering 
the liner is combined with reaming out an abnormal wellbore and reciprocating the liner, 
when the inside surface of the casing in which the placement is planned has unacceptable 
wear, or when the weight of the screen liner exceeds 1000 kN. 

Suspension of liners on a support is done in stable sections of the well where a 
bearing surface is already formed, as which the following are used: grooves inside sleeves to 
be joined to the lower end of the preceding string; the upper end of a previously lowered 
liner; the transition zone from larger diameter to smaller diameter for a two-size intermediate 
string with which the well is cased. This method is applicable only under conditions when 
the liner is lowered to a specified depth. Otherwise, the liner suspension device does not 
reach the support and does not actuate. 

The disadvantages of the aforementioned methods for setting screen liners in well 
completion are: narrowing of the flow area of the well due to the need to use disconnectors 
and suspension devices which are lowered inside an already cased well, the need to use 
disconnectors and suspension devices of complex design, and also the limited application 
because the liners can be suspended only in a cased wellbore (except for the method of 
placing in hardened cement). 

Furthermore, a disadvantage of the method of suspending screen liners in hardened 
cement is the need for cementing the liner, which is associated with high costs in 
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cement and time spent performing the operations and waiting for the cement slurry to harden. 
In this case, the well must be constantly flushed after the liner is cemented for the entire time 
spent waiting for the cement slurry to harden, while simultaneously rotating the drill string. 
In addition, liner cementing work is prone to failures, such as: being unable to disconnect the 
drill string from the liner due to the use of threaded disconnectors; cutting through casing and 
drilling in a new hole while drilling out equipment and assemblies for joining sections of 
tubing, etc. 

Furthermore, appropriate technology (cementing units) and work crews are required 
to carry out liner cementing operations. 

One more disadvantage of this method is the fact that it cannot be applied when lost 
circulation zones are present in the interval where the liner is to be set. 

A method is also known for well completion (SU, A, 1659626) that includes isolation 
of drilling problem zones located above the producing formation before it is tapped, lowering 
a casing string into the well with screen liner and centralizers, temporarily filling the screen 
zone with plugging agent and cementing the casing string with leaktight disconnection of the 
cavity of the screen liner from the cavity of the string by a bridge that will be destroyed after 
its cementing. 

This method does not provide reliable isolation of the producing formation from 
nonproducing sections interbedded with it and nonproducing horizons overlying the 
producing formation, due to incomplete removal of drilling mud from slanted and horizontal 
sections of the well in which deposition of solids from the drilling mud occurs during its 
circulation. This is aggravated by incomplete removal of the mud cake* and at the locations 
where it is removed, the risk of caving-in of rocks increases, which also reduces the quality of 
formation isolation. 

Furthermore, in the aforementioned sections of the well, the flow string cannot be 
properly centered, 
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especially in poorly cemented rocks, due to the centralizers being forced into this rock, which 
prevents achievement of a cement ring that is uniform over the wall thickness. 

One more disadvantage of this method is blocking of a portion of the producing 
formation by the cement slurry flowing into the screen zone of the well during cementing of 
the casing string, due to settling and accumulation temporarily of the plugging agent in the 
lower (bottom) portion of a horizontal borehole when it is of significant extent and formation 
of voids in the upper portion of the borehole which are filled with cement slurry during 
cementing of the casings. 

The method closest in technical essence to the claimed method is a method for 
completion of a well with a horizontal hole section drilled in a producing formation. (Baker 
Hughes, USA "Baker Hughes technology forum", Com, 6-1 1 [blank], 1991, pp. 23-25), 
including lowering a liner with a pre-perforated screen into the well on a casing string, 
isolation of the casing string — borehole annular space in the producing formation zone from 
the nonproducing formations overlying and interbedded with it by external packers, and 
cementing the casing string above the screen liner using a cement collar. 

The major disadvantage of this method is the fact that using packers and cementing 
the annular space above the packers does not ensure reliable isolation of the casing string — 
borehole annular space in the producing formation zone from the nonproducing formations 
overlying and interbedded with it, especially in transition zones in the wellbore from a 
vertical to a horizontal direction, due to incomplete displacement of the drilling mud by 
cement slurry. 

Furthermore, due to their short length, the packers cannot reliably seal off vuggy 
zones when their linear dimensions exceed the linear dimensions of the packer sealing 
surface. This is aggravated in wells tapping poorly cemented rocks, where caving-in of rock 
occurs, especially after flushing the well and removing caked sedimentation from its walls. 
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The present invention is based on the problem of designing a method for well 
completion that will ensure reliable isolation of the producing formation from nonproducing 
sections overlying and adjacent to it when drilling problem zones of any type and extent are 
present in them. 

Disclosure of the invention 
The proposed objective is achieved by the fact that in the method of well completion 
including tapping a producing formation, lowering and setting a casing string and a screen 
liner in the well with provision for their leakproof joining to each other, and isolation of 
nonproducing sections from producing sections, according to the invention the casing string 
and the screen liner are separately lowered into the well and their leakproof joining is 
accomplished within the well, where before the liner is lowered into the well, at least one of 
the pipes of the liner is shaped to form at least two longitudinal corrugations and threaded 
cylindrical ends, and after the liner is lowered into the well, the shaped pipe is expanded to 
set the liner in the well and isolate the nonproducing formations from the producing 
formations. 

The proposed invention, as a result of eliminating use of disconnectors and 
suspension devices of complex design for setting the screen liners, and also packers for 
isolating the formations, makes it possible to simplify these operations and to ensure more 
reliable isolation of nonproducing formations from the producing formation, and also sealing 
off of problem zones (caverns, caving-in of rocks, formations with anomalously high 
intraformation pressure, water and gas entry, etc.) of any extent. In this case, the greatest 
effect is achieved in slanted wells and in wells with a horizontal hole section, and also in 
those cases when the extent of the aforementioned formations and zones does not permit their 
sealing off by packers and cementing does not provide reliable isolation. 

Furthermore, setting a screen liner using shaped pipes, when compared with the 
known method, according to which this operation is accomplished by cementing 



WO 95/03476 



PCT/RU93/00173 



-6- 

the liner, makes it possible to reduce consumption of cement and to shorten the placement 
time, since it is no longer necessary to wait for hardening of cement slurry or to use special 
work crews for this purpose. 

In one embodiment of the invention, after the producing formation is tapped, a screen 
liner is lowered into the well and it is placed in the producing formation by squeezing at least 
one shaped pipe against the wall of the well during its expansion, and then a casing string is 
lowered into the well, the lower end of which is joined in a leakproof manner with the upper 
end of the liner. 

The proposed embodiment of the invention makes it possible to set the liner in an 
uncased wellbore, and consequently reliable isolation of the producing formation from 
overlying nonproducing formations is ensured, narrowing of the well diameter is prevented, 
and casing expense is reduced. 

In another embodiment of the invention, initially a casing is lowered into the well 
down to the producing formation and set, and then after the producing formation is tapped, a 
screen liner is lowered into the formation through this string and it is set in the well by 
expansion of a shaped pipe, where the shaped pipe is squeezed against the wall of the lower 
end of the casing string, ensuring its leakproof joining to the liner. 
Such an embodiment permits use of a very simple, economical, and reliable method for 
setting screen liners using shaped pipes in those cases when during drilling of the well, 
formations are encountered with anomalously high intraformation pressure, which usually are 
sealed off by intermediate casing strings or casing patches. 

Brief description of the drawings 

Other aims and advantages of the present invention will be understood from the 
following detailed description of examples of its implementation and the attached drawings, 
in which: 

Fig. 1 depicts a set of equipment for lowering and placing a screen liner in a well; 
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Fig. 2 depicts the II-II cross section in Fig. 1 ; 

Figs. 3-4 depict placement of a screen liner in a well; 

Figs. 5-6 depict a variant for placement of a screen liner in a well. 
Preferred embodiment of the invention 

The method for well completion involves separately lowering a casing string and a 
screen liner into the well and joining them in a leakproof manner within the well. Before 
lowering into the well, at least one of the pipes of the liner is shaped to form at least two 
longitudinal corrugations and cylindrical threaded ends. Then the producing formation is 
tapped, the screen liner is lowered into it, after which the shaped pipe is expanded to set the 
liner in the well and isolate the nonproducing formations from the producing formations. 

According to one embodiment, after the producing formation is tapped, a screen liner 
is lowered into the well and it is placed in the producing formation by squeezing at least one 
shaped pipe against the wall of the well during its expansion. Then a casing string is lowered 
into the well, the lower end of which is joined in a leakproof manner with the upper end of 
the liner. 

According to another embodiment of the invention, first a string of casing is lowered 
into the well to the producing formation and set. Then after the producing formation is 
tapped, a screen liner is lowered to it through this string, and it is set in the well by expansion 
of a shaped pipe. In this case, the shaped pipe is squeezed against the wall of the lower end 
of the casing string, ensuring its leakproof joining with the liner. 

The method is accomplished using a device including a drill string 1 (Fig. 1), a casing 
string 2 (Fig. 3), a liner 3 with perforated screen 4, joined to the drill string 1 using adapter 5 
and sub 6. Adapter 5 (a member joining pipes of different diameters) has a bridge in the 
form of a seat 7 and a ball valve 8 (Fig. 3), separating the cavities of liner 
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3 with screen 4 and casing string 2. Sub 6 (Fig. ]) is fitted with valve 9, closing off channel 
10, connecting the cavity of drill string 1 with well 1 1 and used to fill the cavity of drill string 
1 with downhole fluid when the components of the device are lowered into well 11. At least 
one of pipes 12 of liner 3 is implemented as shaped with at least two longitudinal grooves 13 
(Fig. 2), disposed symmetrically relative to the central axis of pipe 12, and cylindrical 
threaded ends (not shown in Fig. 1). Corrugations 13 of shaped pipes 12 are filled with 
sealing paste 14. At the end of screen 4 is placed centralizer 15, ensuring that screen 4 is 
centered relative to the wall of well 1 1 . 

In the case when well 1 1 passes through nonproducing sections in its horizontal 
portion or is next to these sections, as shown in Figs. 1,3, and 4, perforated holes 16 in 
screen 4 are closed ofFby blind flanges 17 made of chemically degradable material such as 
magnesium. Shaped pipes 12 are disposed on the corresponding sections of liner 3 with 
screen 4 for isolation of the producing portion of producing formation 1 8 from the 
nonproducing portion, and also for joining liner 3 with casing string 2. 

The device also includes expander 19 (Fig. 5), used to straighten out corrugations 13 
of shaped pipes 12 after they are expanded. 

The method is implemented as follows. During drilling of well 1 1 (Fig. 1), before 
producing formation 18 is tapped, all formations located above producing formation 18 that 
are incompatible with the drilling conditions are isolated by known means, and after 
formation 18 is tapped and the borehole of well 1 1 is flushed, liner 3 with pre-perforated 
screen 4, joined to drill string 1 using adapter 5, shaped pipes 12, and sub 6 are lowered into 
the well on drill string 1. Perforated holes 16 of screen 4 are closed off by blind flanges 17. 

After screen 4 has reached the bottomhole of well 1 1, the pressure required to 
straighten out longitudinal corrugations 13 and to squeeze the walls of pipes 12 against the 
wall of well 1 1 is created in the cavity of shaped pipes 12 by injecting flushing fluid 
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(Fig. 3), which together with sealing paste 14 ensures leakproof isolation of nonproducing 
sections of producing formation 18. 

Then drill string 1 (Fig. 1) together with sub 6 are unscrewed from upper shaped pipes 
12 and are lifted from well 11, expander 19 (Fig. 5) is connected to it, and it is lowered again 
into well 1 1 until it enters the upper portion of shaped pipes 12 (Fig. 3). By rotating drill 
string 1 together with expander 19, the final straightening of corrugations 13 is carried out 
and the walls of shaped pipes 12 are tightly squeezed against the walls of well 1 [sic: should 
be 1 1]. In this case, sealing paste 14 (Fig. 2) ensures reliable leaktightness of the casing 
string-borehole annular space of well 11. 

Then drill string 1 with expander 19 (Fig. 5) is lifted from well 1 1 and casing string 2 
is lowered into the well (Fig. 3) until its lower end enters upper shaped pipes 12 to form gap 
20 between this end, seat 7, and the walls of upper shaped pipes 12. Then ball valve 8 is 
released into well 1 1 and lands in seat 7, isolating the inner cavities of liner 3 and casing 2. 
Cement slurry is injected through casing string 2, after which its lower end is lowered as far 
as it will go in the narrow portion in adapter 5 (Fig. 4) and, after the cement slurry has 
hardened, the cement plug (not shown) formed inside casing string 2, ball valve 8, and seat 7 
are drilled out. 

In the case when temporary blind flanges 17 are placed in screen 4 (Fig. 1), the blind 
flanges are destroyed by injecting a calculated portion of acid into it (Fig. 4). Then well 1 1 is 
completed. 

In cases when producing formation 18 is tapped after a casing string 2 is lowered (for 
example, by an intermediate or flow string), then liner 3 is set by squeezing the walls of 
upper shaped pipes 12 against the inside walls of the lower end of casing string 2 (Fig. 6). 
For this purpose, taking into account the weight of liner 3 and screen 4, the required length is 
computed for upper shaped pipes 12 that will be used to place them. At the end of screen 4, 
shoe 21 (Fig. 5) is attached with seat 22 to accommodate ball 
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valve 23 and limit stop 24, preventing movement of valve 23 in the reverse direction. The 
interval of casing string 2 in which shaped pipes 12 should be set is reamed to size by an 
expander (not shown in the figure). Then expander 19, joined to the cylindrical portion 25 of 
upper shaped pipe 12 of liner 3 using left-hand thread 26, is connected to drill string 1, the 
tool assembled in this manner is lowered into well 1 1 (Fig. 5) and it is flushed, after which 
ball valve 23 is released, thereby closing off the opening in seat 22, and by injecting flushing 
fluid in the cavity of liner 3 and screen 4, the pressure required for pressurizing the entire 
assembly is created therein, under the action of which corrugations 13 are simultaneously 
straightened out for all shaped pipes 12 which were included in the equipment assembly. As 
a result of this, the walls of upper shaped pipes 12 are squeezed tightly against the wall of the 
lower end of casing string 2 (Fig. 6). 

In the case when shaped pipes 12 are included in the assembly to isolate 
nonproducing formations (Fig. 3) or when the entire screen 4 is made from shaped tubes 12, 
as shown in Figures 5 and 6, then the walls of these pipes 12 also are tightly squeezed against 
the wall of well 11. 

The stability of placement of liner 3 with screen 4 relative to axial displacement is 
checked by the tension and seating of the tool. Then by rotation of drill string 1 with 
expander 19 to the right, the latter is unscrewed from cylindrical end 25 of upper shaped pipe 
12. At the same time, lower rolling members 27 of expander 19, being lifted upward, expand 
thread 26 of cylindrical end 25, increasing its inside diameter. Then the tool is moved 
downward with simultaneous flushing and rotation of it to the right, as a result of which 
cylindrical ends 25 and upper shaped pipes 12 are further expanded by lower rolling members 
27 and upper members 28, which have a larger diameter than the lower members. 

When expansion of shaped pipes 12 is completed, together with casing string 2 they 
are pressurized to make them leaktight by creating pressure in them. If leaktightness has not 
been achieved, 
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then expansion is repeated. 

In cases when additional shaped pipes 12 are included in assembly of liner 3 or screen 
4 (Fig. 3) or when the entire screen 4 is made from shaped pipes 12 (Figs. 5 and 6), 
perforated holes 16 are closed off by blind flanges 17 made from chemically degradable 
material which, after the operations of setting liner 3 with screen 4 are completed, are 
destroyed by injection of the appropriate chemical reagent. 

Commercial applicability 

The proposed method makes it possible to reliably isolate the producing formation 
from overlying nonproducing formations, and also from other nonproducing sections of the 
well that are adjacent to it and interbedded with it, without cementing the screen liner. In this 
case, the technology for placement of screen liners is simplified and expenses are reduced as 
a result of the elimination of disconnectors and suspension devices of complex design used to 
set liners and also elimination of their cementing, which is associated with failures and costs 
in time spent waiting for hardening of the cement slurry. 

Furthermore, the proposed method makes it possible to extend the range of its 
application, since it can be used in both a cased and an uncased wellbore, independent of the 
presence of zones of lost circulation or water entry, and practically without a substantial 
decrease in the well diameter. 
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CLAIMS 

1 . A method of well completion including tapping a producing formation (18), 
lowering and setting a casing string (2) and a liner (3) with screen (4) in well (11) with ' 
provision for their leakproof joining to each other, and isolation of nonproducing sections 
from producing sections, distinguished by the fact thai casing string (2) and liner (3) with 
screen (4) are separately lowered into well (1 1) and their leakproof joining is accomplished 
within well (1 1), where before liner (3) is lowered into well (1 1), at least one of pipes (12) of 
liner (3) is shaped to form at least two longitudinal corrugations (13) and cylindrical ends 
(25) with threads (26), and after liner (3) is lowered into well (1 1), shaped pipe (12) is 
expanded to set liner (3) in well (1 1) and to isolate nonproducing formations from producing 
formations. 

2. A method as in Claim 1 , distinguished by the fact that, after producing formation 
(18) is tapped, liner (3) with screen (4) is lowered into well (1 1) and it is placed in producing 
formation (18) by squeezing at least one shaped pipe (12) against the wall of well (1 1) during 
its expansion, and then casing string (2), the lower end of which is joined in a leakproof 
manner to the upper end of liner (3). 

3. A method as in Claim 1, distinguished by the fact that first casing string (2) is 
lowered into well (1 1) down to producing formation (18) and set, and then after producing 
formation (18) is tapped, liner (3) with screen (4) is lowered through this string and, by 
expansion of shaped pipe (12), it is set in well (1 1), where shaped pipe (12) is squeezed 
against the wall of the lower end of casing string (2), ensuring that it makes a leakproof join 
with liner (3). 



PCT/RU93/00173 

1/5 

[see Russian original for figure] 
Fig. 2 

[see Russian original for figure] 
Fig. 1 
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[see Russian original for figure] 



Fig. 3 
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[see Russian original for figure] 



Fig. 4 
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[see Russian original for figure] 



Fig. 5 
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[see Russian original for figure] 
Fig. 6 
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